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’^[Pf \Q 'qs^qn 

< 2 #k ^iPic® «ii(. e iifo'o R>% R<io ^it ^ ^srajttM «ii(.®iii)*ii<i 'Sc^^r ^rat 

■^Tf: 

r • > i<p s i rai 5 ^' -wm (piiS 
n ^ras®r ratoifw ^R^ura (PnJ 

Z <Jff *R*lJk Plfc 

q ^ra>®r ’sjfra ?R*m ct> i 

*Pf|-^<?, 'S»'8« stf't®, W-io'JT @|R 





S# a <!t ^r W*I<F ^P® *tfea ^ n 4^fi> «W 

*R*tJt l ^Kc«1 a(^n *P <^0*1 f*NT ^?T a n = a • a • a • • • (n <4^v a n 

C^ ^®Tf ^?T a i*RT n ^TF® i ifj^f C^£2T a W Wf ^ f^*[t*T ^T f^f% (base) n W <^1 ^ 
a tiRT ^t (exponent) I 


3 4 t£)^ c^Sf f^FQ 3 4 i 

,miB (i) <£RT WM fefo — tiRT - > |0 < P 4 l 

^ssf: a€ R 'SRJ 

i. a 1 = a 

y. a n = a • a • a - •■ a {n 7 f? , *lJ^ ^,*ilw), C*T*ftt*T n e N, n > 1 

'q^s'ii 

'oi^ll wtm a x (a > 0) ' 5 lt i T i£|»i'i'»!(.<) RfifS <p<it ^ C*J, x ^ ^®11 'oiMsi ' 5 Tt s T p 

^ ®t r il a p 'ira' »(h a x ^ i <l(. r l<l «)l^s( I 3^ 3 R , *lJtfi> R(,<)i>»ll <pRl I 'oiNsI 

srlR, \/5 4^15 'sir'll 7 f? !! llf <$R? \/5 = 2.236067977 • • • (^ ' 5 TI*T < wl s n^c. s 'K>*i <pcs 
’’tNRIt ^ 'Pp'tfw f^ofa CT \5t . • • -qrar ^ W5) l y/E tiRT "siH 
fe.WM 

Pi = 2.23 p 2 = 2.236 p 3 = 2.2360 p 4 = 2.23606 p 5 = 2.236067 
p 6 = 2.2360679 p 7 = 2.23606797 

<P«1 3^ ^lt*T Rww 

qi = 3 2 23 = 11.5872505 q 2 = 3 2236 = 11.6638822 q 3 = 3 2 2360 = 11.6638822 
q 4 = 3 2 23606 = 11.66465109 q 5 = 3 2236067 = 11.6647407 
q 6 = 32.2360679 = n.6647523 q 7 = 3 2 - 23606797 = 11.6647532 
’tt'sut 3T?r (ifl^ "sjl^tF^ 8 < wl®'i$<. e 'ii»s <u<irIs 3>S3 ’tlQTit i 

4\*toU<> *|W, 3^ = 11.6647533 • • • 


■>J&<P 3Ji£| 


^3T y a G R 43v n G N ^(.®l a 1 = a, a n+1 = a" • a 


n+1 


fifsiK: a 1 = a n E N ^ a n+1 = a* a - a -••• a-a = a n ■ a 


n 







i&fl- 


>q^<u: N *q|'»|R<p CT> 

^ 3 T 'b,. a £ R m,n £ N ROT a m • a n — a m+n 


SW®t: WWIWI m £ n ~ 5 ^ ^ C*M ^1 a m ■ a n = a m+n • • • (1) 

fiw&ll ^Ri i 


(l)4n=l ^PiCT ’lit, 

<l s l’l^ 5 = a m • a 1 = a m • a = a m+1 = 'sh’l^ [^1 b] 

:.n = 1 ^ ®r*iJ (1) J 1'0) i 

s#, n = k <*RT P*1J (1) W i 'sNk, a m -a k = a m+k 
a m ■ a k+1 = a m (a k ■ a) Pj3f b] 

= (a m • a k ) • a [’jEFfa J iRC<il'sr»i] 

= a m+k ■ a [entail 
= a m+k+1 b] 

^iftR, n — k + 1 <*RT st'U (1) i 

-^s*k Hflfo* «iImIr ’Nf^ 's^lft ne N (l) w i 


C*IM»lMl m, n £ AT a m ■ a n = a m+n □ 


a m • a n — a m+n 


^S5w •>3&c<P’Si ot1Pi<p ^®Tf ^?T1 

a m ( a m ~ n , m > n 

Wi «. a 6 R, a 7^ 0 m,n £ N.m ^ n rot — = < i 
* «" I ——, *FHm<n 

K a n ~ m 


SfsiH: 


b. <pRl, m > n 'sIrot m — n £ N 
.-. a m ~ n ■ a n = a ( m - re )+« = a m pjaf R] 
a m 

. - = a m-n [^5^ T^SSf] 

a n 

R. " 5 IOT m <n 'sIrot n-m £ N 

.'. a n ~ m • a m — a ("- m )+ m — a n pjatf R] 
n m 1 

.-. — =-[«ft?t?r ^spi] 

a n a n-m 




Scp\5><7 flffa 


fifSTK ^T [^3f * i£ra «^*t] 
^ar 8. aeR^im,neN^[ {a m ) n = a mn 
^3f £. a,b E R <*!?? n E N (a • b) n = a" -b n 

P3are?r gran w] 

« fltW <Jff 


a € R, a ^ 0 ^T, 

O. a 0 = 1 

8. a~ n = —, g<HIg*i n E N 
a n 

^c<PS *H?T e 1t 5 FEl 5 rfat c t?r ^fSRT ?TMT "5TT, C*R •*J&C < P , S t*nf®1<P 3 j3T a m ■ a n = a m+n 

cront «hot i 

^ qU 

^05 'tffi m = 0 <*RT '®r* s U ^C<) a°-a n = a 0+n WfK, a 0 = — = 1 ^C<11 

^ a n 

^f5 ^ifir m — —n (n e N ) <*RT ®r*l3 W ^ 

^C<1 a _n • a n ~ a~ n+n = a 0 = 1 ^fK, a _n = — 1 ^1c<1<1 

a n 

^fl^r i. <F) 2 5 * 2 6 = 2 5+6 = 2 11 
«) | = 3 5 - 3 = 3 2 

*t) *=J-=I 

’ 3 5 3 5-3 3 2 

_ /5\ 3 5 5 5 5x5x5 5 3 

^ UJ =4 X 4 X 4 = 474^4 = ? 

®) ( 4 2 ) 7 = 4 2x7 = 414 

*) (a 2 6 3 ) 5 = ( a 2)8 . ( ft 3)5 = ffl 2x5 . £,3x5 = ^15 

6° = 1 

«) (—6)° = 1 

*0 ^ = \ 

*[) 7 -2 = — = — 

' T 2 49 







'srsoftl 'S 




$) 10 _1 = 
^) 10 -2 = 



1 _ 1 

io 2 ~~ ioo 


SuteHM ®. m,n £ N (a m ) n = a mn WoT ^1<M<5 ^C?T f*TC?T <7T%3 CT, 

(a m ) n = a mn OTOtPT a ^ 0 ^ m £ N 'SFR n £ Z 


sfoff (a m ) n = a mn ■ ■ ■ (1) 

C*r*TfaT, a 7 0 m £ N n £ Z 

*ft*f i. ' 5 TC*T ^f?T, n> 0 , >StW ( 1 ) <*RT ■’1'oj'ol ■^l<pl?l CT'STIt 3 .UK* i 
*IM *. n — Q <£\V$m (a m ) n = (a m )° = 1 

tfTO, a mn = a 0 = l[v n = 0] 

.’. (1) ^FsJ l 

*rffl O. *w*l« ^C*1 <pRi, n < 0 <*R? n = —k, k £ N 

<4TJFGZr (a m ) n = (a m )~ k = —^—r = a~ mk = a m (~ k) = a mn 
K J K J ( a m ) k 

w n , 171 

Snl^sH 8. CENT'S (J \ 7 rri,n e N <*RT ©mj — = a m_n , a / 0 

a n 

a m 

m > n — = a m ~ n pjW o] 

a n * 

a m 1 

m<n ^®T, — =- pPf o] 

a n a n-m 

a m 

— = a -("-™) [^S8t 8] 
a n 

= a m ~ n 

a m a n 

m = n ^C=1, — = — = 1 = a 0 [^Tv^t o] 
a n a n 

= a m_m = a m_n 

5 ^ 1 : ^jMJt •tt'SflT 

^Tfn, a 0 I WNt ^ c ltW ' 3 Tt s fl^ c l N »lc < 1 *\<$<*\ *j*f 

'b. a 7^ 0 , b ^ 0 m, n € Z ^C«T, 

i. a m ' a 71 — a m+n 
a m 

— = a m_n 

n n 



Scp\SfJ 


iS.tr 


®. (a m ) n = a mn 


8 . 


(ab) n = a n b n 

fa\ n o, n 

UJ = ¥ 


PNlQ PT, (a m ) n = a mn , Pt«ltPT a £ R 4<R n £ N 

*t) 5#|fw PFUR'S PI, (o • b) n = a" • b n , PNtPt a,b £ R 

n £ N 

/l\ n 1 

*t) Pfslt'a PI, [ - ] = — C^T^rt^r, a > 0 ne N 

\a) a n 

/ CL \ n oJ 1 

(ab) n ~ a n b n ' 3 j^ <15^1*1 CENT'S (J\, ^-J = —, 
a, 6 € i?, & > 0 n E TV 

^TsTst J ^l<pl« <PC3 PFUR'S PT, a m • a n = a m+n ^N*t (i) m > 0 n < 0 (^) 
m < 0 n < 0 I 


^®T 


^St: n £ N, n > 1 a £ R sp'l, *lf^ liTSR x £ R 3|I(.<P PR x n = a "5TT, (.-*1$, x 

WaiW n ^T^fT ^ l n = 2 ^PT ^«U<P n = 3 ^PT ^«U«P *w^®i 

^mi 

®Hl^H fr . 2 <*R* -2 16-4tT 4^nft, ( 2) 4 = 16 «*R* (- 2) 4 = 16 

-27 4<f -3, (—3) 3 = -27 

*t) 0 ifRT n 0, <>l-sH ^R 5 ®! n £ N,n > 1 4T >SRT 0" = 0 

^f) -9 ^ C<PlWl CT^, '^R c f PI C^tPTt <ll J 's<l 'SRimFF l 

<4*RPT PI, 

(i) a > 0 <£Rt n £ N, n > 1 '»(.<! a <*RT <4 < pfi> '0|»i»u s Rl 1 5R J , n ^1 «lk^ I 

^ *llN<P \^IG<P y/a <P*ll '511 (-^a ‘flit 3< *lPT y/a C®T*It i^c<p a 

<iRT ^«U n ^si "^T ^IT l n C®ft^ ^R'*lJt ^PT a <fRT '5I 9 R n ^ST^T ^ft^ 
'St ^Plt - j/a 








WJtn k. 'Q 




( ii ) ^iftr a < 0 n E N,n > 1 Rosrl'a ^fs^ljf a ^ t£|<pTT5 'sflSI n '©si «ll(.?. 

^It i ^ — y/a J jfi>'© < P*lf "5?f i n C'Srl'b ©.Ctf a ’WI'Sl^ ^c.®l a 

i4RT C^H n '^fT C*T^ l 

(m) O'ira'n'^r^fr -\/o = o 

«sjv<u: 


i. a > 0 "^T > 0 

a < 0 n "55^, — - y/\a\ < 0 [C^ftPT |a| "$5^ a ^ ’ffiSRR] 

<». v /4 = 2 ,( V 5 ^- 2 ), ^=8 =-2 = -^, 


= la 


fa, V*fta> 0 
\-a, Wfaa < 0 


^3T S. a < 0, n E N, n > 1 n Rterl® ^t*i CT, y/a 



Wt: 

y/a = yf— |a[ [•/ a < 0] 

= ij/(—l) n |a| [•_• n %^5] 

= -VW 

J P*ls \/a= - v/|a[ 

S. -^27 ifRTSIft l 


-v/27 = —^(3)3 = -3 

b". o>0,meZ n£JV,n>l RW, ( y/a) m = y/a/* 


fifsjM: >io*i < pR, yfa = x 


= y 


'©l^t.oi, x n = a y n = a m 
^T, y n — a m = (x n ) m = (x m ) n 


y > 0, x m > 0, yvvfo ^5 n Rc<U>«il *ft^, y = x m 

^T, ^=(^a) m 


Wfc, (tfa) m = yfaT 1 

^PT &. '*$( a > 0 ^ — 

* n 

>/a™ = ^aP 


- m,p £ Z n, q £ N, n > 1, q > 1 

Q 



*tffe 


SfsiH: qm — pn 

^(.*1 <pRi, \/a™ = x 'skM, x n — a m 

^t, (; x n ) 9 = (a m ) q 

^t, x nq = a mq = a pn 

% (x q ) n = (a p ) n 

x q — tiP [^*IJ n Rc<n>*il 

x = tfa? 

= tfa? 

i. ^ a > 0 n, k G TV, n > 1 "3$, W, i/a = n VaP 


^Ts^t fr: a G i? n G TV, n > 1 ^c®l, a» = ^/a a > 0 WftT a < 0 4^° n 
Rwlv» i 

(a m ) n = a mn ppr 

*lf*T >i<p«rj c**K^ ^Tf, >sw (ai) = a« = a 1 = a wfK a« ^ n 

^ ^ l iflWtflfa ®IW ^Ts'^f ^fat 

W^i 

" 5 Ps^J: a < 0 n E N, n > 1 Rc«rlvto ^c*l ^ H C^ 5 OT^tt ^TtTT (?I 

an = ^/a = — y/\a\ = —\a\n 

^ >li^Jc^ an tSffi '5T( i T f^*fa l 

WW. a 'sjfHi ^T'S an ^IJT ^ I a« 

' 5 Tt i T <13 <1^13 ^ I 

' 3 Ts^t a > 0,m G Z n G iV, n > 1 ^C=1 an = (an) m 

^<u: ^wsst £ 'Q ^ V C^IW C^Kf '*Jt?T C*T, 

an = (y/a) m = \/a™ CT*|faT, a > 0,m 6ZW,neJV,n>l 

^Wfs 7 p E Z <£TC* q E Z, n > 1 ^ ^?T CT, — = - ^?T, ^C<1 ^J3[ & C^Kf ^TRT 







*oi 


< 3 c fa?'*lJ^ *3 ^ 'm& Jj!>t<M a r <s& ^JNJt ^m, ON1W 

a>0iWreQi %*1CSRT «IIWlMl CFPlt OT, a > 0 ^PT, r < 7 F 
^?|tv*f 'SIMM 2t^H ^s?Tf ‘^CpT'Q a T ^ »il(.is wlwl 's|«'o»u ^ ^Tt i 

j^-v: ^ai ^ <5 ■#!% l^rsi^Fit ^rr*fl^5tw c<ic.<pi</ii ^j ^rsj ^ i 


io. a > 0, b > 0 r,s £ Q R(.°i 
'$) a r ■ a s = a r+s 

*0 — = ar- 

ct 3 

*t) (a r ) s = a™ 


*0 

*) 


(ab) r = a r b r 



(^) « («f) ^ ^rg<fr starts ■sirwr <fnt ^ or, 

^) a > 0 l ^R? ri, r 2 , • ■ • , rjfe G Q ROT, 
a ri ■ a 7-2 • a r3 • ■ • a 7 '*' = a 7 ' 1+7 ' 2+7 ' 3+ '" +7 ' fc . 


*0 ai > 0, a 2 > 0, • • • , a n > 0 r £ Q RC.°n (ai ■ a 2 • ■ • a n ) r = a\ ■ a\ • • ■ a T n . 
^tt^H V. OT%3 CT, a« ■ a* = a" + ? 

OT^ffaT, a > 0 ’,m,p £ Z;n,q £ N,n > l,q > 1. 

^It*^: — 'Q - *1cffs(t TTt?T C*T, 

n q 

a ♦? • a« = a "« • a "9 = (a"9) m9 (a"9) np [ 5 f5^t 'is <PW] 

= ( a ^) mq+np Pj4 <b] 

mq+np 

= a n< i 

771 g | np 
= <1 nq ^ nq 
m i £ 

= a n 9 

<pc^<pfi5 £f^Sr%f vs^U: 

(z) ^ a x = 1 a > 0 a ^ 1, x = 0 

(zz) ^ a x = 1 a > 0 x ^ 0, a = 1 

(zzz) ^ a x = a y (TKfaT a > 0 a ^ 1, vsl^C®l x = y 

(iv) a x = ^T, C^lt^T y > 0 ^ ^ 0, a = b 

b 

wf-^b, Sw>v©s 9|pf>s, ^-io’sr gsjR 







S>. #r of = b, b y = c «<R? c* = a ^T, W «9 CT, xyz = 1. 

»whh: 2HrS '*l^s sps, b — a x ,c — b v a — if 
iS’H b = a x = ((f) x = (f x = ( b y ) zx = b xyz 
%b = b xyz ^t, b 1 = b xyz 
xyz = 1 

io. ^ a b = b a W CIST'S OT, (!) 6 = at" 1 4 CSlW SRH W OT, 
a — 2b 6 = 2 


OTSTTt ^lc^ 7 a b = b a 
.*. b = (a b ) a = (a) a 

= as • a -1 = as -1 = 'SR*!^ (SlUlRvo) 
^rat¥, a = 2b 



^T, (2) 2 = (26) 2_1 % 4 = 2b 
.•.6 = 2 (SRlffiso) 

'SlK^H ii. *rf*T a;*'/* = (x-y/x)* ^?T, ®w x tSRT *IM i 


CPf'QTlT «il(.?, x x ^ = {xy/x) x 

^t, (x x ) y /* — (x-xs) = (x 1 + i) = (xi) = (x x )i 

.-. (x*)^ = (x x )i 

^ y- 3 _ ,3 , 9 

% y/x = ~^, X = (-) 2 = - 

9 

•' X= 4 

J*. ^ a x = b y = (f ^ 6 2 = ac ?$, Sfaff W OT, - + - 

x z 

RSlWf: W3TIT wile?, a x = b y ^T, a = b* 
c* = b y ^1, c = 6! 


2 

y' 







'STOW b. 'S sfllRmsik 


4*R, b 2 = ac % b 2 = bl ■ &! = b*+* 


Rt, 2 = — + — 

X z 


2 11 

%-=-+- y TOT ®M ^5] 

y x z 


x z 


.•.- + - = - (sRlf't'o) 

■*@r 


c+a 


o+6 


= l. 


Wf i®. sRR ^ or, 

/ T b \ b+C / t c \ c+ ° / r °\ a+6 

*PlRR: = [ — ) x f — ] xf^-l 

\x c J \x a J \x b J 

= (x b - c ) b+c X (x c - a ) c+ ° X (x a - 6 )“+ 6 
= x b2 - c2 x X c2 -“ 2 x x“ 2 - 62 

_ a , 6 2 -c 2 +c 2 —a 2 +a 2 - 6 2 

= x° = 1 = 

wiR'sH J8. a* = by = c* abc = 1 ^T, 'SC 4 ! CT, x + y + z = 0, 

^wKR: *d?T, a* =bv = C‘ = k 
vskw *|ft, a = k x ,b = k y ,c = k z 
;. abc = k x ■ k y ■ k z = k x+y+z 
W3Rt abc = 1 
k x+y+z = 1 = k° 

:.x + y + z = 0 

_ 1 1 1 

1 + a y ~ z + a y ~ x + 1 + a z ~ x + a z ~ y + 1 + a x ~ y + a x ~ z 

1 a~ y a~ y 


wn^rt xt. to 

^RRR: 4 , ittE 5 T, 


1 + a y ~ z + a y ~ x a- y {l + a y ~ z + a y ~ x ) a~ y + a- z + a~ x 




1 + a z ~ x + a z ~ y a~ z ( 1 + a z ~ x + a z ~ y ) a~ z + a~ x + a~ y 




1 + a x ~ y + a x ~ z a~ x + a~ y + a~ 


$p\3 



*08 

tok sfifs «#f =---+---h--- 

* 1 + av~ z + a,y~ x 1 + a z ~ x + a z ~v 1 4- a x ~v + a x ~■ 

a~ y ( a~ z ( a~ x 

- a~y + ~ar z + ar x + aF z + ar x + + ~ar x + a~« + ar z 

_ a~ x + a" 2 ' + a~ z _ 

a~ x + a~ y + a _J * 

a = 2 + 2l + 2i (TNT'G OT, a 3 - 6a 2 + 6a - 2 = 

W'STIt a — 2 + 2§ + 2s 
a — 2 — 2s “l - 23 

% (a — 2) 3 = (2l+2l) 3 = 2 2 + 2 + 3-2§ -25(2l+2i) = 6 + 6(a-2) [v 
a-2] 

^T, a 3 - 3a 2 • 2 + 3a • 2 2 - 2 3 = 6 + 6a - 12 
^t, a 3 — 6a 2 + 12a — 8 = 6a — 6 
a 3 — 6a 2 + 6a — 2 = 0 

iS. ^IWT 4 X — 3 • 2 X+2 + 2 5 = 0 

’PWR: 4 X — 3 • 2 X+2 + 2 5 = 0 

^T, (2 2 ) x - 3 • 2 X • 2 2 + 32 = 0 

^t, (2 X ) 2 - 12 • 2 X + 32 = 0 

^T, y 2 — 12 y + 32 = 0 [ J )C. r l <pR 2 X = y] 

%y 2 -4y-8y+ 32 = 0 ^t, y(y - 4) - 8(3/ - 4) = 0 
< (y - 4 )(y - 8) = 0 

y — 4 = 0 WNt, y — 8 = 0 

^T, 2 X - 4 = 0 [v 2 X = y] *<m, 2 X - 8 = 0 [•.• 2 X = y] 

% 2 X = 4 = 2 2 ^t, 2 X = 8 = 2 3 
:.x = 2 x = 3 

x = 2, 3 


Sa>®57 


0 


2§+2s = 





'sr*ara&. 


^) '5Tt = T ft'fa 


, 0 5 n+2 + 35 x 5 n_1 M 3 4 ■ 3 8 

0) -4^- W “353“ 


Cp -) -CCL-\-Qp 


*0 *lf*r a = xy p l , b = xy q 1 v*R? c = xy r 1 ^1, W Walt'S CT 
a g-r . b r-p . c p-q = 1 

(i) 4 X - 3 x ~2 — 3 x+ 2 - 2 2x ~ 1 

(^) 9 2x = 3 X+1 

(vs) 2 X+3 + 2 X+1 = 320 

®) 

00 ^ (a 8 ) <J[a 6 )Va* 

w [l-ui-a-r 5 )- 1 }- 1 ]” 1 

T>) tfa = $/b = \fc abc = 1 v®w 2NM ^*?T C*T, x + y + z = 1. 
a m • a n = ( a m ) n vow Sfsfffi CT, m(n — 2) + n(m — 2) = 0. 


y (a*y = a^, ONlPTm, p6 Z <£m n £ N 

, ^ — a mn , C^lt^T ra, n E Z, m/0, n ^ 0 

vs. SfoW ^ OT, " = (a) " (b^j " meZ,neN 

8 . OT#3 CT, 

— 651 fai + asfrs + b%\ — a — b 







lv ^ + 1 3 ^3 

**) —5-^- =fl2+fl2 — 1 

oi+o^r + 1 


<t. 


as + a6 \/® 
a& — b 3 i/® — & 


*t) (x^)“- 


a J -6^ I a+b 


*y$® 


_ 1 1 1 

^0-1-1- 

1 + a~ m b n + a~ m cP 1 + b~ n cf + b~ n a m 1 + c~Pa m + c~Pb n 


V X& Vic y 
(a*-b-*na-b- 1 )'™ 

J (V-a- 2 ) b (b + a- 1 ) a - b 
'b. (FNT'Q <?T, 

<F) Tffi x = a q + r lf, y = a r+v b q , z = oP +q b T ~5$, W x«- r • y r ~ p • = 1. 

*1) ^ a p — b, b q — c c r — a "^T, '©W pgr — 1. 

*0 ^ a x = p, a y = q a 2 — (p^g*)* ^?T, '©M xp,z — 1. 

S. ^ifir xtfa 4- pv^> + = 0 a 2 = be ^1, '©M OT%3 OT, 

ax 3 + by s + c^ 3 = Saxyz. 

*f) ^ifir x = (a + 6) ^ + (a — 6) ^ a 2 — b 2 = c 3 ^(.<1 CENT'S C*T, 

x 3 — 3cx - 2a = 0. 

*t) ^ifir a = 2^ + 2 - ^ '©M OT%3 OT, 2a 3 — 6a = 5. 

^0 ^ a 2 + 2 = 3i + 3“^ a > 0 ^?T, WRIT'S C*T, 3a 3 + 9a = 8. 

3 T 2 

«) ^ a 2 = 6 3 C^Q CT, 2 + (-) 3 = as + 6-s. 

■ 5 ) 6 = 1 + 3§ + 35 ^ (FKte CT, b 3 — 36 2 - 66 — 4 = 0. 

^ a + 6 + c = 0 ^?T, ^©(.<1 OT*ThS 





wjra is. ^Ft?"R 




—r-7 H-r H- z -7 — 1. 

x b + x~ c + 1 x c + rr _ ° + 1 a; a + a; -6 + 1 

br. a x = b, b y = c c? = 1 '©M xy 2 ? <*RT I 

*f) x a = y b = z c = 1 ^T, ab + bc-\- ca ^ ' 5 TN f^?T l 

*0 ^ 9^ = 27 y ^?T, — i£ra 'SH f^f?I ^ I 

y 

c5>. ' 3 T 5 rT s ^t T T ^8 

<F) 3 2x + 2 + 27 a:+1 = 36 ) 5^ + 3^ = 8, S* -1 + 3 y_1 = 2 

^f) 4 3 y -2 = igz+y ? 3^+2^ = 92^+1 2 2 :e + 1 .2 3y+1 = 8, 2 :r+2 ■ 2 y+2 = 16 

(Logarithm) 

Logos arithmas *TlWtsR 5 *l*fLogarithm‘*P c rf5^ i Logos'opf 'siIctImI 
arithmas ^R^lJt i ^ssk Logarithm “WHS'S! <ailt*ilMl i 

^f^t: ^f*T a x = b "5^1, CT’lfaT a > 0 <4^? a ^ 1 *®w x (& b <flsT a <1®!! ^ 

<3n*ttt»T x = log a 6 

'q\si£|^, a x = b ^ 'SM x = log a 6 
1^ v l3l's^c»l, ' 5 rf^ x — log a b "^T, ^(.<1 a x — b 

^IWM b a ^ ’ItC’IW x ^sT 2lHbeT»t (antilogarithm) WT 

b = antilogy 

'®ici<p W log 'S slf® log 4<i 1^f% ?Nt ^ i 
^tW iV. antilog2.82679 = 671.1042668 
antilog(9.82672 - 10) = 0.671 

antilog(6.74429 - 10) = 0.000555 

4»v<u: ta'ss|I*i<p <ks loga 'oihn "SI1*T ^slt *rt?T 

*rc5f-*T*PT 0£tf*fa ^7® R^lR'o C'r'STf ^5) 

^'aei^lcsi, wkrat ’fl^, 

log 2 64 = 6 6TOSJ 2 6 = 64 »«R* log 8 64 = 2 8 2 = 64 

* 1%sl ^ CStf^C® ^ST 1 *HlW 1 TO 4TO 

% «c<mwi 5 k'*ijtt<F 1 %*t fm ^rtt ^rm i wwiwi *hiw 





$o\r 


' 3 T°^)iC' t p 1%f% R.'iiw ? t c ij < p'Si *ii¥ i ^pj c<t>H mmi *r*iif^r 

4^1 ^rt?r *rt i 

<5^T: a > 0, a ^ 1 <5^? b ^ 0 R(.®1 b t*RT «l r l*lj a 1'»1'3 < P log 0 6 -’jib's 

"RUi 


?]WR, 

^) log u 6 = x *lf*T C^®f '*lf^ a x = b ^ l (^) C*NT *Tl?F CT, 
*0 log a (a z ) = x 
*t) a'°^ b = b 

'SulRfM ifc. ^) 4 2 = 16 => log 4 (16) = 2 

”° 5 ~ 2 = p = s =*■ log ^> = " 2 

*t) 10 3 = 1000 => log 10 (1000) = 3 
*r) 7 l0 ^ 9 = 9 [y a 10 ®"*' = b\ 

®) 18 = log 2 (2 18 ) [*.• log^a*) = x] 


Gflf*t?r ’if'tos spin c^TQTft ^ ■^q’j.wi OT’itwt i 

i. log a a = 1 4*1° log a l = 0 

*• log a( M X N ) = !°g a M + !°g a N 

«• l0 ga = ] °ga M - !0g a ^ 

8. hg a (M N ) = N\og a M 

<t. log a M = log b M x log a 6 [F»fe 

*o. log 2 5 + log 2 7 + log 2 3 = log 2 (5 • 7 • 3) = log 2 105 

20 

log 3 20 - log 3 5 = log 3 — = log 3 4 
log 5 64 = log 5 2 6 = 6 log 5 2 

<nv<u: 

(i) x > 0, y > 0 i*R? 1^1 «C<1 x = y RW *lPf C<P^«1 log a :r = log a i/ 

(ii) *lf*T a > 1 x > 1 "R?! '»(.<! log a :r > 0 





^r*ont , *ptv*R 


( Hi ) ^ 0 < a < 1 <*Rt 0 < x < 1 A?f 'ow log 0 x > 0 
( iv ) *lf*f a > 1 4^? 0 < x < 1 w log a x < 0 
AO. x <W *1H 
logygX = 3* 

*0 log 10 [98 + Vx 2 - 12* + 36] = 2 

- , 1 10 
lo §V8 a: = 3 § = y 

% X = (V§)“ = (v^)“ 

^r, X = 23-T = 2 5 = 32 

,\ x = 32 

*1) log 10 [98 + v^ 2 - 12x + 36] = 2 

^t, 98 + Va?^l 2aT+36 = 10 2 = 100 
^t, sjx 1 — 12x + 36 = 2 
^T, a; 2 - 12s + 36 = 4 
% x 2 - 12a; + 32 = 0 
^t, (x — &){x — 8) = 0 
.*. x = 4 "^t x = 8 

$1^* 1 A8. CT, a log fc 6_log * c x 6 1 °gfc c - 1 °g*° x ^°&k a ~ l °&k b = i 

Tsfsrtsrr-T: «#, p = a iog k b ~ los k c x & log fc c-log *“ x ^°s k a-i 0 g k b 

1 ®W log k p = {log k b-log k c)log k a+(log k c-\og k a)log k b+(log k a-\og k b)log k c 
log fc p = 0^tp = A: 0 = l 
a log fc 6_log fe c x b ]og k c ~ log k a x (J°8fc a —logit*’ — i 
A<1. (Ff’lt'S OT, x hg ° v = y log « x 

■^WR: *d? p = log a y, q = log a a; 
a p = y, a q = x 
(a p ) 9 = y q y q = a™ 

'Sw'S'a ’tf'R, Js^-iosr @i1*f 



S»®S 


(a q ) p = x p: $x p = a? q 
x p = y g x lo 8»» = t/H-* 

'Slte.iH Walt'S C*f, logj? x log p g x log ? r x log,.6 = log 0 6 

^fsT’P^ = log j) x logp^ x log^r x log^b 
= (logaP x lo Sp9) x (log ? r x logj.6) 

= log a g x log^fc = log a 6 = 

V. 0N1« OT, - - 1 —— + - - ]— + - -= 1 

log 0 (abc) log 6 (a6c) log c (a6c) 

*rf?T, log a (abc) = x , log b (abc) = y, log c (abc) = z 
a x = abc , b y = abc , <+ = abc 
.\a = (abc)*, b = (abc)y, c=(abc)* 

(abc) 1 = abc = (abc) * (abc) v (abc) * = (abc)* + */ + * 

1 1 1 , 

—I-1— — 1 

x y z 

log a (abc) + log b (abc) + log c (abc) “ 1 
^br. *rfJr p = log a (be), q — log fe (ca), r = log c (ab) ^ vsw CENT'S 

1 1 1 
-r H-r H-r — 1 

p+ 1 g + 1 V + 1 

1 + P = 1 + log a (be) = log a a + log a (be) = log a (abc) 

1 + q = log b (abc) 1 + r = log c (abc) 

gfsiM — + -— ]—— + -— I—— = 1 

log a (abc) log b ( abc ) lo & c ( abc ) 

1 1 1 

-r H-r H-7 — 1 

p+ 1 9 + 1 r +1 

*Ss>. = ^ ^ CI^ITQ c*r, a x tPc? = 1 

y — z z — x x — y 

3nWiT: ^ Jog« = = Jog^ = 

y — z z — x x — y 

'sfSJPT, loga = k(y — z), logb = k(z — x ), logc = k(x — y) 











.•. xlog a + ylogb + zlogc — k(xy — zx + yz — xy + zx — yz) — 0 
^T, logo* + log b v + log (f — 0 
^T, log (a x b y (f) = 0 
^T, \og(a x b v c z ) — logl ['.• logl = 0] 
a x W<? = 1 







*Ipf 

loga _ logl, _ logo: ^ o „ bb ^ 

<£& '5Jt*T fsr<fa W i 


b — c c — a a — b 


*0 


a, &, c I^*ifiS sH'Si^p ^C<1 SfsjH ^ (71, 


log(l + ac ) = 2log6 


*1) 

*lPf 

a 2 + b 2 = 7ab ^?T, ^C<1 (7KN3 (71, 



log 

(^J = 2 l0g(a6) = 2 (1 ° ga + l0g6) 



\°%( X t yS ] = i (logs + log y) ^r, di^s ct, x + y = 7 

\ 3 ) 2 y x 

«) 


x = 1 + log a (6c), y = 1 + log b (ca) iW z = 

1 + log c (af>) ^?T, Sfsjt^ 



(7T, xyz = xy + yz + zx 



w 

■qpf 2log 8 (A) = p, 2log 2 (2A) = q q - 

p = 4 ^?T, A t£|?r ' s Tt 7 T 



^ 1 



« 

*lf*7 \ogx y ~ 6 logl4x 83/ ~ 3 x 

**RT ’ 5 TR ^ l 




«r*oi^ «imr l^siHvo cstc^i <4 *ir?t 

'oiIotImI W 


Pi cm l'® r if5 ■’ils^lc® ( x, y) ^cstlcyss viH^cnl ^fii: 




a: 

-2 

-1 

0 

1 

2 

3 

2/ 

-4 

-2 

0 

2 

4 

6 


£ 

0 

i 

2 

3 

4 

5 

y 

0 

l 

4 

9 

16 

25 






X 

0 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

X 

l 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 


i ^ y i£i?r ^rR ^rt wrt y = 2x 

^“Rfl* I *1*«1G**fR I 

^1#r ^ 4 (a:, y) ^Rfl^lT W %To y = x 2 

TOi 

^TRf®t vo 4 ^f®fc (x, y) ^cvsrlcvbfl 'sjR^Tf y — 2 X ^Rt R®fat <?$\ ' 5 JR i 2 <3<pfiS RftRj 

<^<1 ^Tv^lJf x ^ f%sj W^IJ y v£R XR^M ^Tlt ^TtTT I 

'^FTv'^RT f{x) = a® ^W*T <lhs<l a: ©r*ij ^Ts^tfw, a > 0 a ^ 11 

C^fSR y = 2^, 10®, a;^, e x 3>s]lfa ^Ffv*R l 

^<U: ^pfv^R /(a;) = a x ^ Gvblc^W (—oo, oo) (R$! = (0, oo) 


^) fttbs ^T4: 


0) 

a: 

-2 

-1 0 

1 

2 


2/ 

1 

4 

\ 1 

2 

4 


($) 

a: 

-l 

0 1 

2 3 



vv 

2/ 

-3 

0 3 

6 9 




a; 

1 

2 3 

4 

5 

\yj 

2/ 

4 1 

L6 64 

256 

1024 

(8) 

a; 

-3 

-2 - 

1 0 

1 


W 

y 

0 

12 3 

4 


(*) 

X 

-2 

-1 0 

1 

2 


y 

1 

25 

\ 1 

5 

25 



X 

l 

2 3 

4 

5 


V&J 

y 

5 1 

LO 15 

20 

25 


*t) c<PhR5 ’*FK*R 

W y = -3 X W y = 3a: (vO) y = -2x - 3 

(8) y = 5 — x (£) y = x 2 + 1 (^) y = 3a: 2 










f(x ) = 2 X <*R 'OWI 

y = 2 X s ^‘ x ^ *llc*i*l W$ y R°fsf^> 'SJR^TR '©iPi^l 2)^^ <pRi l 


*>© 


a: 

-3 

-2 

-l 

0 

l 

2 

2/ 

1 

8 

1 

4 

1 

2 

l 

2 

4 


^ <F\?m (x, y) i*RT 'SJR^Tt ^IT*R <P*K,®1 *Ht*R 
C®T*lf53f ^It'GTTf I 
®1^ <pRl: 

(i) a? W5TC* |x| ^5 ^G«1 y <£RT 'SIR 

0 (^RJ) <-*R ^ ^ 

Rt WfH, rr —>■ —oo ^C«1 y —} 0 ^ 

{ii) x ^*iN<P ^IRs. x ^5 ^C=1 y i£R[ ^fT»T 

RW ^ i x —> oo ~$JF\ y —> oo I 
4 (R^^ttRR /(x) = 2 X TFK-fesRT C?W (0, oo) I 



^Rf: C®T^(feT s oi'«P r i OT^tttR —3 < x < 3 
<F) y = 2~ x «f) y = 4? *t) y = 2f 



^rtifiMIhr ^W 5 ? 

wc^a ^Fte"PT 4^# ^fk^r i f^ifh® i 

fix) = y = a x ^ ^K“R / _1 (y) = a: = log a y 

Wffc x ^C«ll y a I 

^WBt: ^Ffc*R /(x) = log a a; RtRt R^lfw CR*lt£R a > 0 ^s a ^ 11 

CR5R, /(x) = log 3 :z, log e a;, log 10 a; ^sjlln ^RlRR^Ik '¥ls*R I 





y = log 2 x 

y = log 2 x WT y — 2 X 4^fa 9 il]'a ^Fk“R l 
y = x C^lfa 3 TtC 9 1W ^p'p '*Ff?*1w<l £|t®<p«i*i 
®r»1lRit^il fa# y = x 

£tfa*Rl 

4 \*sm c®twr r = (o, oo ) <sm cm d = 



■^Sf: ftu>* C®T#ar «|wpi ^ 4^? 43^ fa*tffc Tpt?*t^T fa# W 1 


^) y = 3x + 2 

D V = - 

X 

^) y = 2~ x 


**0 y = x 2 + 3, x > 0 ’t) y = x 3 — 1 

x x 2x +1 

$) y = 3x ^) y = - 7 - 

X — 1 

W) y = 4 X 


^Tte 3 *t©o. f( x ) = — c®toH ^ cm fa#^i 
1*1 

^Rfafa: /(0) = jjjj = j| ^ ^R?'m|R|'s 1 

.". x = 0 fa^[C® £|^3 ^ 5 t?*t 5 lfa Rnwh *T?f l ' i ^J <l)I'S'8 x ><lc*151 ®t*U 2Hr5 

«pk“hfi> Ru^h 1 

.-. ^"IPR OTtOR Df = R- {0} 


/(l) =w = 


= 1, x > 0 

- = -1 *r*iRx < 0 


.-. cm R f = {- 1 , 1 } 

Oi. y = fix) = ln^-t^, a > 0 <1#“^, ^k*Rfa? C®tC5R 'S (3® fa# 

a — x 
1 


^Rfafa: C*K3>8 *RtW ^shj ^'salRi® ^ 

a + x ~ 

:. ->0 w <_ 

a — x j;- 

( i ) a + x > 0 a — x > 0 ^?T WfaT ~ 

(ii) a + x < 0 4^? a — x < 0 












(z) => x > —a a > a; 

=> -a < x x < a 

.*. CvSftSR = {x : — a < or} fl {x : x < a} 

= (—a, oo) n (— 00 , a) = (—a, a) 

(zz) => x < —a a < £ 

=> x < —a x > a 

.*. tv&tol = {x : x < —a} Pi {x : x > a} = 0. 

C^H Dj = (i) NQ (zz) fifths 1 

(-a, a) 

. . a + x „ a + x 

C^§!: ?/ — /(x) — In- ==>■ =- 

a — x a — x 

=*> a + x = ae y — xe y 
=$■ x + xe y = ae y — a 

=► (1 + e y )x = a(e y - 1) 

_ a(e y - 1) 

X ~ e y + 1 

y <ir?r j i < p p i st»u x *iM <ii' r ^><i ^?r i 

0?m Rf = R 


(—a, a)U0 = 



Tpr?*^ CSfcSRT 'Q 

f^*f?T W8 


y 

1 2 + x 

- In 

3) y-- 

, 3 + x 

= ln o 

2 - x 

3 — x 

*0 y 

, 4 4- x 
= ln . 

3) y~- 

! 5 + x 

= In 

4 — x 

5 — x 


•fiPWH 

cslf®!?' ’tPlc.'o ^ R j 'o|Q'o 3 ^ <p5ii 1 i 5.*pit3r , t?r s r s rt£*RT ^r?®t 
OT8?lt l 

3\*s*s x 43 3\3 *ntw i x 43 *\3*m wrsrat ^ 

1 x tiRT *l**t*(l*iw |x| ^RTf "^TT iJRs Pw1»iR|'8'»Im ^f?'83|f?i's 

<P*ll ^ i 










f x, x > 0 
|x| = < 

[—x, 7 P*ft x < 0 

fcffcirt ®A. |0| = 0, |3| = 3, I - 3| = -(-3) = 3 


”Ni»i»i»ih '*Ft\*t»T (Absolute Value Function) 

^ x e I 


x iptM' x > 0 
^—x x < 0 


y = /(*) = M = 


C®F?H D f = R^CmR f = [0,oo) 



r 


^il^r e t«®. f{x) = e 2 ^Rr -l < x < oi cstoH « c?re? 


' 3 T s Tfat*T: f(x) = e ? , — 1 < x < 0 
x -1 CSIW 0 t£RT W l 

GSlOH D f = (-1,0) 

-1 < x < 0 f( x ) G (e^, 1) 

C?T8i / = (e^,l) 


c®p#sr 

twsm c^?jt Kwififvs^wiM <jntf (Mw if crt *ifer i 

^ ^Ff?*lw<l C®T*lf&i3 '5J*R ^®lt "5TT l 4 1 *| , tH 

^w, *6 ^Ftv*l<.*i*i <^Nfrosi?r ^c^it i 

(1) y = f(x) = a x i^RT C®T*l!&ifl 'ow*i 'W: 

(i) *F*RT a>l'£RS.x WWlWl *RTMl<R <Jt 'Q'ttWP ^ *FK*RT f(x) = a x Wft 

*HtWl 


















*JH *. X 4? *HtW WQ X <W 'SJH ^ra* 

*HW *ltW /(x) ^ *lftn 

qt*t *. x = 0 y = a 0 = 1 , ^JSSIfc 
(0,1) GPlt* ^*t<T 44# 1 

*JM O. x 44 *HTW *jlc»m W$ x 44 4R 4 5 4t 9 t'© 
^#J4 4TC4 ^llC’4 /(x) 44 *lH §1^ 

*lt£4 i wfK x —> —oo ^C «1 y —» 0 i 

4^4 y = a x , a > 1 4 5 K*tc r ^ C4*lio4 *tft*t4 
foC4 4^*Tt£4 Df = (—oc,oc ) 44v 

i?/ = (0, OO) I 


Y 



r 


(ii) 4*14 0 < a < 1, x 44 4R *HtW 4t W*I4 W y = /(x) = a* 
<WlWi 


*lM ^ <J#, ^ef \!dhR(.<P X 44 4t4 

c^o srtwt wfte x ->■ oo 4c*r 

y —» 0 I 

«lM^^Ra; = 0^*14 y - a 0 - 1 ^®4R (0,1) 
C4*lt4 ^44 i 

4H O. 4*14 a < 1 44^ x ^11^4 ^*14 x 44 4t4 
^T f^j<T <H^C4 ^44 4tw 

y 44 4t4 44l^f4 *1tC4 WfK y —> oo l 

4f4 a = ^ < 1, x = -2, -3, • • • , — n ^*14 
a 

y = f{x) = a x = (^) -2 = 2 2 , 2 / = 2 3 , • • • , 

y = 2 n . 4^(4 n —> oo ^14 y —> oo I 
y — /(#) — a x 44 (?Ftf53J *fft*t4 fro? C4*llc*ll 
^Tf I 

4*IK4 Df = (— oo, oo) 44^ i?/ = (0, oo) I 


Y 



Y' 


41^: Rco<5 4^\^*jp4t4 c^#4 ^S44 ^ c^]c4*i 'Q C48? f4*f4 4>4: 

^) /(z) = 2“ *0 /(s) = Q) 

*t) f(x) = e x , 2 < e < 3 ^) /(x) = e~ x , 2 < e < 3 

* 8 ) /(%) = 3*_ 


(2) f(x) = log a x 44 C*P*lfi>4 vfW*\ 4>4: 

(i) y — /(x) — log a x 0 < a < 11 '^TvH'iIoc4 d^tt ^TRf x — a y 
TP^f-^br, vSw>V0<5 W-io’ST Gfilf®!’ 























Sa>\2>* 




*1H i. R«R y 4R RR ^R C^ 

R$fK, y —> oo ^ ^5*R x <fRr "SIR 
^jMM Rc<P *llR'o ^ R^fK x —> 0. 

*W *. a 0 = 1 y = log tt l = 0, 

c<Nlfi> (1,0) f^tlfti 

*ft®t o. y «if?r nm& rr ' 5 r s *fK y «if?r rr ^iR^ 
Rcm ^Rt^r® ^fR c’fr® «itw> «k*fK 
y —> — oo '»|RC*1 x <*R RR siRR^ ^fR 

C*tffs Rsfk x — y oo. 

*fft*RT Bg4 y = log a x, 0 < a < 1 OT*llG*ll 

^0*11 I £)y = (0, oo) Rf = (—oo, oo). 



r 


(ii) y — log a a;, a > 1 ^*R 
*Jt*t , *PR a > 1, y i*Rf ^*1 ^tG'm ©M3 a; i*RT 
'^TR *HTW y <*RT *\\(sm 

rw x 'sih ^?r i wffc 

y ^ oo ^C®1 a; —>■ oo. 

*Tf ^ CTW5 a 0 - 1 ^tDBft y = logl - 0 
c^rtf^ (1,0) i 
*ih o. ?/ <*i?r mv* y <£(% 'srR 

c*t^r y —> — oo ^c«i x ^R 

"^RRR fR3> ^ X -> 0 i 

4^R f(%) = log a x, a > 1 i*RT *fl£*R 

OT^TfiRT ^C®Tf I 4*TR/T £)/ = (0, oo) 4Rv 

i?/ = ( — 00, OO) 
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Y f 


^ c t 08. f(x) = log 10 x ^ C^lfe ^SFT 
^Tl 

' 3 T s rWT 5 T: *rf?T 2/ — fi x ) — log 10 a; 

CT^§ 10° = 1 <Pi(.'SR y = log 10 l = 0 ^^ls, 
(1,0) f^^tTsfh R^*R x —> 0 ^R y —> 
—oo I R^R a: —> oo ^R y —> oo I 
.*. y = log 10 x C^llB i 

ONffi* C=T^fM ^It I 

Df = (0, oo) Rf = (— 00 , 00 ). 
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SnK*H o£. /(x) — Inx <*T?T i 

^fsjt^: *ff*T y — /(x) = In x 

CSTC^S e° - 1 ^1^ y — lnl = 0 <3^ 

(1,0) i x —>■ 0 y —> — oo i ^f*T 

x —)> oc 'a^l'T y —^ oo I 

.*. y = In x CSWlffc i 

^TT i 

D/ = (0, oo) iflTO i?/ = (—oo, oo) i 


vs^. 


4 — x 
4 + x 


W*R i 


^0 ^ 5 fv 3C t 7 rf6^‘ c^i^h f^f?i ^s?r i 


Y 





in 



ISS 








■« 




■Si 

■Si 

r.TTi 





■ jlB 


L&l 

■ ■1 

s: 




K wA V 

■■» 

■m 
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*0 ^“Rfihr i 


*f) fl(x) = In y ^G®1, g(x) ^ t.^lc^«i WI 


t 4 — x 

^) (FTGTTf ^lc^, y = - 

4 + x 

4 + x = 0 wffc x = —4 ~$£=T y ^?T I 


.’. x^ -4 

.*. = R - {-4} 

4 — x 


*1) OTGTTf ^!c^, y = 


4 + x 


/(*) =y :.x = f 1 (y ) 

iS'H y = +-- 
4 + x 

^t, 4y + xy = 4 — x 
^T, xy + x = 4 — 4y 


*t) OTQ¥f ^!c^, g(x) = ln(2/) 

4 — x 4 — x 

•*■ 9(x) = In--- [v y = 


4 + x 


4 + x 


% x(y + 1) = 4(1 - y) 

1 + 2 / 

% f~Kv) = ^Y+f~ [’•■ x = / _1 (^)] 

.-. /- x (x) = *(i + x) ^ BRy ‘ i ^ 1 ^ 


.■. g(x) e R *lfw -—- >0^ri 

J v ' A i m 


4 + x 















St&VSff *lf*lv 


lil^T -—- > 0 
4 + x 

(i) 4 — x > 0 <3?? 4 + x > 0 "3$, 

(ii) 4 — x < 0 <4'?? 4 + x < 0 l 
( i ) ==> x < 4 <4?? x > —4 

.•. (.'ttlwi = {x€i2:x<4}n{x€i?:x> —4} = (— oo, 4) n (—4, oo) = 
(-4,4) 

(it) => X > 4 X < -4 

tfSfcSR = {x G R : x > 4} fl {x E R : x < —4} — (4, oo) n (—oo, 4) = 0 
2m OS\&& = (-4,4) U 0 = (-4,4) 

^tW: 

c5Rc«l x 'Q y ^ ' 5 Tt i T Rc*l y — log 10 x ^ ^ i 


X 

0.5 

1 

2 

3 

4 

5 

10 

12 

y 

-0.3 

0 

0.3 

0.5 

0.6 

0.7 

1 

1.07 


*f) y = log e x C®T*lfi>3r WW 'SRJ (^) x 'S y <*RT ' 5 fl*T c5R«i 

(SsRi <P<1 'G cspifrar l 




q 2 -b 2 'j a+fe 

x«J 0-6 l 4? WT'5)1? C^Ft 1 #? 

0 *1)1 «l) a ^T) x 

?f*T a, b, p > 0 <3?? a ^ 1, b ^ 1 '3$, 'sw 
(i) log n P = log b P x log a 6 
(ii) log a y/a x log b \/6 x log cV /c 4??R 2 
(Hi) x ,ogaV — y ,og a x 
$*fc*RT vsC9|J? «TfMW to? C^t 5 # 

?0 i'Q ii *0 ii 'Q Hi *t) i 'S in ?) i, ii 'Q in 

'S-ft *Tv 2tWt? 'S'Q'fl ' I fhQ ?*I«T x,y,z ^ 0 <3?? a x = b y = c? 



v5. C<pl*if5 








wit? b. 'Q '*pk*r 




^) a = 6* *t) a = c? 

8. ftCRT C^rf& ac 4<T ?RR? 

▼) 6- - *0 

<h b 2 = ac ^C®1 Rc. 051 M*hf5 

. 1 1 2 .112 
^) —I— — — ^0 —I— — — 

x z y x y z 


*t) a = c* 


n) b*+v 


** 1 1 2 

*0 —I— — — 

y z x 


*0 «7^ 

^) 6» + * 


„v 1 1 Z 

^0 —i— — ^ 
x y 2 


•to. CPf^ThQ C*f, 

v , /a"\ , fb n \ , /c"\ 

^ l0gfc (FJ + ° gfc (c"J + l0gfc (a^J = ° 

*0 log fc (a6)log fc Q + log fc (6c)log fc ^ + log fc (ca)log fc 0 = 0 
*0 log^b x log^c x log^a = 8 
log a log a log a (a a ‘ 6 ) = b 

*rf*f 1 °^ : = PT, a a b b c c = 1 

b — c c — a a — b 

*0 ^r, w otsiT'g ot, 

y — z z — x x — y 
(*) a y + z b z + x (? +y = 1 

a y 2 +yz+z 2 . ff 2 +zx+x 2 , gpc 2 +xy+y 2 _ ^ 

«t) ^ 1 °g*( 1 + x ) = 2 W CPP*I1>Q OT, x = 1 + ^ 
log^ 2 

*0 W%3 CT, log, ^^2 = 2log,(x - V^ 2 - 1) 
a; + yjx z — 1 

®) *lfw a 3 ~ x b 5x = a 5+x b 3x '£>(.<; OT%3 CT, xlog fc f^ = log fe a 


*lf*T xy a 1 — p, xy b 1 — q, xy c 1 = r ^?T, ®C<I CfNt'S OT, 


(b - c)log fc p + (c - a)log fc g + (a - 6)log fc r = 0 
^ ab lo Sk( ab ) bc lo Sk( bc ) = ca lo g fc ( ca ) 


a -|- b 
a a = b b = <f 


6 + c c + a 

^ x{y + z - x) = y(z + z - y) _ z(g + y - z) 


^?r, CFNt'Q or. 


logfc* 


logfcV 




^1, (TWt'Q CT, 


X v y x = y z z y = Z x x z 







v. 


io. 




v5f^[ 

^) y = 3 x *t) y = —3 X *t) y = 3 X+1 

*0 y = —3 X+1 ®) y = 3~ x+1 *) y = 3* -1 

Pic&^i ' ? Ff° x lc r i^ (differ cvst^H 'Q t^irr ^s-. 

^0 y = 1 — 2 X *f) y = log 10 :r *t) y = x 2 ,x > 0 

/(ar) = In (x - 2) ^Wlflhr cm R f 

f(x) = In-'*i 5 T?»Rf&^‘ CStOT tiro Om fa# WI 

1 + X 


CStCSR dTO C38? C®r#3T 'SPS^T W l 

^) f(x) = |x|, -5 < X < 5 


’t) /(®) = x + |x|, '*T^t»T — 2 < x < 2 

1) /(*) = ( 


x 


0, VHx = 0 


R3/- 2 

OWWT ^U*. 2 2x • 22'- 1 = 64 • ■ • (t) tiro 6 Z • — = 72 • ■ • (ti) 

O 

(*) (*i) x 'Q y RRv J i5i e i ■ J i5l<p«i(.‘ , 1 ^ifaFo i 

«f) ^?r ■qtsfa ^ i 

*t) X 'S y tHiT'SlH *lfa C^f 0'8'gc.ers ^fao (C^KtR <ll%q«(S 'o|to'$£s 

c^t®t 90°) ■'®w o'g'jsflU «ilii\s rof w tiro i£r?r clapper 'Q ^t# frfa 
fa#-^n 


i8. WSTCTf y = 2 Z 

^) giro 'SFt?*fafi5?r c®tcsH tiro c?ns! fa# w i 

^) '?Ff?*fa5?r c«T*lfaaf <jr* iiro tn?r fa*(i 

’t) ^*t 3 #^fa#fa^?*t i Tfa#'3 s ra'aifi> iir^-ar^fasTf'stfa^far^?iirofa’tll's 

'*Ft?*l* ; lfifa C^Nfaai ^sifa i 




f(x) = 3 2x+2 iITO g(x) = 27 x+1 
^») f(x) aiT gvbIum fa# i 


*0 f(x) + g{x ) = 36 x tiRT ' 5 Tf s T fa# l 

*t) q(x) = ^jy-\ ^T, q(x) 'H?' C^fafaaf tsjt^sif ^c?T C^Nfaaf C®tol*T <!TO 

/(*) 

^?r i 


^oiS. 



